Many information channels are available to students, but it is not clear how students select and use them. A survey of juniors at two universities found online catalogs to be the most commonly used information channel. Students identified "convenience" and "quality of data" as the top two factors in their choice of information channel. Not many students accessed the online catalog remotely. Most conducted keyword and subject searches, but few seemed to understand the differences between them. Students searched the online catalog file and the databases containing the most recent literature more frequently than other databases, and had positive views about searching the system. Analyses of selected characteristics of students showed that race, school, and economic background contributed to their information-seeking behavior. The study affirms the value of librarians and of formal information channels, suggests ways to augment the online catalog, and reminds librarians that equal access to information technology does not necessarily lead to equal use.
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cademic and research libraries have assimilated information technology into their services to support study and teaching. Besides print tools, students now have online catalogs, electronic databases, CD-ROM databases, and network technology to help them search for information. But it is unclear how students who are under time constraints and academic pressure make use of the information channels available to them. Do they prefer one over the others? What do they take into account in selecting a channel? How do they use the online catalog, which has the most investment from the libraries? And what factors contribute to their use of informawill enable librarians to plan f?r ~ost-ef Tective services allil will suggest new feaures to make the online catalog more ~ user-friendly. This study attempts to address These questions.
Literature Review

Information-Seeking Behavior of College Students
Researchers have analyzed the information-seeking behavior of undergraduate students from various perspectives, have examined the problems of library use, and have categorized library anxiety, while exploring the mental states of students in using library resources. of library collections, which has received more attention from researchers than other topics. Several studies confirm that college students make little use of library collections. 4 Researchers also have investigated possible causes of students' choice of information channels, but the results are less conclusive. Kathleen Dunn reported that undergraduates made considerable use of informal, interpersonal sources such as family members and friends, but ranked teachers first and the library second in terms of their importance in providing information. She also found that students interested in intellectual stimulation and professional success tended to use libraries and experts for needed information.5 Tony Mays reported a lack of a clear correlation between academic achievement and use of library collections in Australia, and concluded that undergraduates tend to regard libraries as study halls and consider them superfluous to their educational program. 6 Nigel Ford, however, found that some students regarded libraries as an extension of what they learn from lectures. 7 Mays also reported that no prediction can be made between discipline and library use. 8 However, Stephen A. Osiobe found that discipline related to Nigerian undergraduates' use of information channels, though the relationship was very weak. 9 As for students' use of information sources, Osiobe found browsing to be most popular, with faculty and the card catalog tying for second, followed by librarians, references in articles and books, abstracts and indexes, and colleagues. Focusing on students' progress through the research process, Barbara Fister reported that they used online catalogs, indexes, and reference tools to browse the field and considered citation network the most direct and efficient way to find relevant information. 10 mation-seeking behavior of students at the American University (AU) and the University of the District of Columbia (UDC) because their student bodies offer an opportunity to examine the relationships between information-seeking behavior and factors such as race and economic background. Specifically, the research questions were:
College Students and Online Catalogs
• What are the information channels used by college students when they work on course-related projects? What factors do students consider in selecting information channels?
• How do college students use ALADIN, an augmented catalog that provides access to the holdings of the Washington Research Library Consortium and several commercial databases?
• How are selected characteristics of students related to their use of information channels, ALADIN and libraries?
Methodology
Population and Sample
The study's population included juniors at AU and UDC because these students could be assumed to have had some experience in looking for information after completing two years of college education. By estimating that 75 percent of the subjects will display different information-seeking behaviors and setting the confidence level in the findings at 95 percent, the author, using a statistical program (StatPac Gold), found the desirable sample size to be 256. A random sample of 11 percent of the population was then taken, resulting in a sample of 258 juniors.
Survey Instrument
Because information on college students' information channels is sketchy, the librarians who assisted with the project held two focus group interviews to identify all the channels students explored when they worked on an assignment. Students described how they selected an information channel, used ALADIN and Student Use of Online Catalogs 163 libraries, and offered suggestions for improving library services. The author developed a questionnaire from these findings, pretested it on twenty-four students in the study population, solicited comments from the librarians, and revised it for the main study. (The survey instrument is available from the author upon request.)
Data Collection
The original plan involved collecting data through a mail survey. The author guaranteed subjects anonymity and provided a self-addressed, stamped return envelope for their responses. Because of a delay in reviewing the study at one university, the first main test did not take place until mid-April of 1994. By then, final examinations were approaching and students did not respond well to the survey. The author then obtained an extension of the deadline from the funding agency so that the research team could collect better data. During the summer, the author revised the survey instrument again and the team decided to collect survey responses on campus in addition to the mail survey. The librarians agreed to post signs around their libraries to encourage participation or to seek faculty assistance in collecting data.
Researchers 
Findings
Profiles of Respondents
Forty percent of the respondents were enrolled in UDC, and the rest in AU. Nearly 60 percent were female, and 39 percent male. Whites represented 51 percent of the respondents, African Americans 29 percent, and Asians and Hispanics ten percent. The other ten percent did not specify their race. As for economic background, slightly more than 52 percent of the respondents came from families with an annual income of more than $35,000, and 65 percent of the respondents had a part-time job. Very few of the respondents (18%) had children.
Findings on Information Sources
Information channels. Students identified fourteen information channels during the focus group ~terviews. Most survey respondents (88%) said they used online catalogs, and at least 63 percent reported consulting roommates and friends, book and article references, librarians, and printed indexes. It is somewhat surprising that only 19 percent of the students used online databases and 28 percent used CD-ROMs. "The score is the mean of values assigned to each factor. The lower the score, the more important the factor is to respondents.
lack of knowledge-more than half of the respondents had knowledge of CD-ROM databases, 43 percent had searched them, and 44 percent knew about online databases. In spite of the rapid growth of online databases and CD-ROM titles, few students used them for needed information. Table 2 presents students' use of information channels.
As table 3 shows, among the 14 channels, students showed a clear preference for online catalogs. More than half of the respondents listed them as the most frequently used method, and 16 percent reported them the second most frequently used method. Students also consulted print indexes, teachers or citation references, but much less frequently than online catalogs.
Factors in channel selection. Of the six factors that may have affected their selection of information channels, students identified "convenience" and "quality of data" as the top two. "Ease of use" ranked third, followed by "availability," "experience," and "cost" (see table 4) .
Experience with ALADIN Learning ALADIN. Students learned to use ALADIN through various methods.
were less likely to read the printed instructions or seek help from a friend. The strong reliance on on-screen instructions underscores the importance of system interface, screen displays, and message design. As the system evolves, improvement in these areas will encourage its use.
Remote access. Considering the widespread use of personal computers, it is somewhat surprising that only 28 percent of the respondents accessed ALADIN from outside the library. But this finding is consistent with earlier reports that most undergraduates were in-library users and that faculty, graduate students, and other academic staff tended to be remote users.24·25 The reason for the small number of remote student users could be that most students did their research in libraries. Or, it could be that students could not afford a modern or might not know how to use one. As the Internet becomes more popular among students, it will be interesting to monitor whether remote access to ALADIN increases.
Useful bibliographic elements. Students reported three elements that they usually looked for on an ALADIN display. They presented a variety of patterns, with "author-title-subject" being the most common combination (reported by 20%), followed by "subject-call number-status of the book" (9%). Data show that "subject headings" were the most consulted elements, followed by titles, authors, status of the book(s), and call numbers. Students could be using the subject headings to determine the relevance of the records or to expand their search. Currently, ALADIN's default display presents no subject headings. The addition of subject headings to the screen will make the system more helpful to users. ALADIN search method. Of the five search methods, respondents identified "keyword" as the most frequent method for access. "Subject headings" ranked second, and "author" and "title" tied for the third. A "call number" search was the least used. Consistent with earlier reports that users relied more on keyword searching and tried more subject searches in the online environment, survey respondents searched by keyword and subject heading more often than author, title, or classification number.
Keywords versus subject headings. Findings confirm librarians' concern that users may not understand the differences March 1996 between a keyword search and a subject heading search. Although 96 percent of the respondents said they understood the differences, only 15 percent said they used LCSH to find subject headings and 66 percent said, "I use whatever I can think of at the time." The reported sources of their keywords and subject headings reveal a similar pattern and suggest that many students probably did not know the differences between keyword searches and subject heading searches (see table 5 ).
Used properly, subject headings enable a searcher to retrieve relevant items quickly, but it is difficult to come up with a subject heading without consulting an authority list, which for most online catalogs is LCSH. It is therefore surprising that few students sought librarian's assistance in finding subject headings and even fewer consulted LCSH. One possible explanation is that students did not know that they needed to use proper subject headings in subject heading searches. One encouraging sign, however, is that 57 percent of the students turned to the retrieved records for subject heading ideas, although it is unclear whether they examined the subject headings area or the entire records for that purpose. Because students displayed a strong interest in topical searches and many of them conducted subject heading searches with keywords, improvement in this area is critical. As a start, the system could provide on-screen explanations and examples that illustrate the differences between keyword searching and subject heading searching, and librarians could highlight such differences at training workshops. At a more sophisticated level, the system could provide browsing of authorized terms and cross-references, and allow users to find items similar to the records they found. Note: Four responses were provided, including "agree," "neutral," "disagree," and "don't know," but only "agree" and "disagree" are reported here. "41% reported not knowing whether call number search is easy. bll% reported not knowing whether expanding a search is easy. ell% reported not knowing whether reducing a search is easy.
trieved records, if used properly. Because keyword searches tend to retrieve a large number of records, it is understandable that truncation was not used often to increase retrieval. But the need to narrow retrieval is clear. At the focus group interviews, students said they often preferred items owned by their libraries, but only few students knew how to limit their search by location. Judging from their enthusiasm for this feature, students are likely to appreciate some instruction on limiters. Files searched. Of the nine files in ALADIN, the online catalog file was the most frequently used, followed by the multisubject periodical index covering literature from 1990 to the present time.
The other files such as Newspaper Abstracts, ERIC, Periodical Articles 1983-1993, and ABI/Inform were used infrequently. It seems that a catalog to local holdings and an index to recent literature would satisfy most students' needs and that undergraduates had little use for older literature or more specialized subject files.
Views on ALADIN searches. The survey presented descriptions of ALADIN searches with different phrasings to keep respondents from falling into a pattern in responding to them. To make the statistics easier to understand, table 6 rephrases these views in presenting students responses.
As table 6 illustrates, students' views on ALADIN searches were generally positive. At least 60 percent of the respondents found title, author, and keyword searches easy, whereas more than 40 percent found subject heading searches easy and reducing a search result easy. Fortyone percent did not know whether call number searches were easy, and those who attempted to search by call number were split on its difficulty. Students were similarly divided on the difficulty of expanding a search when they retrieved too little information the first time.
Another way to analyze the data is to focus on the activities with which users experienced difficulty. Search expansion was difficult for one-third of the respondents; subject heading search, call number search, and search reduction posed problems for nearly one-fifth of them; and very few students knew how to conduct call number searches. Considering the strong interest in conducting subject searches, librarians will be doing a great service to students by providing more instruction on these types of searches. Experience with Libraries Student responses to questions on library experience show that they viewed libraries as an important part of their education. They ranked "to work on a paper or an assignment" first and "to meet friends" and "to rest" last as the reasons for using libraries. Sixty percent of the students thought that they knew how to make good use of library resources, whereas 40 percent responded negatively. Librarians can easily address this problem by providing the kinds of assistance students need, such as "information about library collection and services" (57%), "instruction on how to prepare research papers" (49%), instructions for using the library (40%), and a map of the library (38%). Although 60 percent of the respondents knew how to make good use of li -TABLE 8 March 1996 brary resources, only 46 percent reported success in finding what they needed. The main reasons for the search failure were "holdings failure" (88%) and "items not on the shelf" (69%).
Most students displayed confidence in their understanding of research (44% "good understanding," 51% "some understanding"). As table 7 illustrates, a great majority of them understood the importance of research and more than two-thirds wanted to know more about it.
Roles of Selected Factors
The author analyzed the relationships between students' .characteristics and their information-seeking behavior by performing Chi-square tests on these variables. The independent variables were race, school, economic background, gender, part-time job, and children. The forty-four dependent variables included the five most popular information channels, three major factors in information channel selection, two most popular methods in learning to use ALADIN, frequency of ALA DIN use, remote access to ALADIN, understanding of differences between keyword and subject heading searches, sources of keywords for searching, sources of subject headings for searching, use of advanced search features, views on ALADIN searches, ability to make good use of library resources, success in finding needed information in libraries, understanding of research process, views on research, and reasons for using the library.
Use of Information Channel Associated with Race
Chi-square tests associate race with :nineteen dependent variables, school with fifteen, and economic background with nine. Some dependent variables were associated with more than one independent var~ able. Ideally, multiple 
c orre la tion ana 1 yses could be used to determine how much each independent variable contributes to the variability of a dependent variable, but because all the data were nominal data, such analyses were not possible. The n~xt section discusses the roles of important factors in detail and summarizes findings on less impqrtant factors.
Race As a Factor
The study analyzed the race factor by Whites, African Americans, and others (Asians and Hispanics combined). Tables  8 through 10 present nineteen dependent variables found to relate to the race factor. Table 8 shows that four of the five most reported information channels relate to the race factor. Data suggest that African American students were more likely than the other two groups to ask their parents for information and to rely on references in books and articles for information. They also were the most likely to use print indexes, whereas White students were the least likely to use them. The use of ALADIN showed a reversed pattern. These findings are somewhat troubling because they suggest that African American students have not taken full advantage of information technology. Because most of the White students are enrolling in AU and the African American students in UDC, it could be that AU's strong library support contributes to its students' heavy use of ALADIN. Or, it could be that other factors such as time or family may have kept some students from using ALADIN. Test statistics suggest race to be a factor, but further studies are necessary to understand fully its effects on students' use of online catalogs. The three groups showed no difference in their reliance on roommates or friends for ideas. Nor were they different in their views on the factors that affected their choice of information channel; all three groups ranked "convenience," "quality of data," and "ease of use" as the top three factors. Table 9 shows that half of the twentytwo dependent variables on students' ALADIN experience related to the race factor. Available data show that 25 per- cent of White students, 53 percent of the Asian-Hispanic group, and 73 percent of African Americans consulted library staff. Clearly, all users need some kind of assistance to make good use of the online catalog, and the system is not as userfriendly as librarians had hoped. In their use of ALADIN, students also showed different patterns. White students were most likely to:
• use ALADIN every time they visited a library,
• access ALADIN remotely, • use whatever they can think of at the time for keyword searches,
• examine retrieved records for keywords,
• use whatever they can think of at the time for subject heading search,
• use Boolean operators in their ALADIN searches,
• consider keyword searching easy, • · consider moving between screens easy,
• have little difficulty in expanding searches, · • consider reducing a search result easy.
But African American students were least likely to use ALADIN in these ways. Race, however, was not the sole contribu- tor to the different behavior in using ALADIN, because other factors such as economic background also are involved. Table 10 shows that only four of the fourteen dependent variables on students' experience with their libraries related to the race factor. Data show that fewer students of the Asian-Hispanic group thought they knew how to make good use of library resources and that more students of this group reported little understanding of the research process than the other two groups.
The three groups differed little in their views on research. They agreed that research is critical to their future career, but more African American students and students of the Asian-Hispanic group said they did not have time to learn about research. The three groups thought everyone should know about research, expressed a desire to conduct their own ' research, and shared an understanding that knowing how to do research is important for advanced studies. Table 11 shows that fifteen of the fortyfour dependent variables related to the school variable. Perhaps because most White students were from AU and most African American students were from UDC, some findings on the school variable are similar to those on the race variable. Of the five most popular information channels, test statistics show that UDC students were more likely to use references and print indexes and AU students were more likely to use ALADIN.
School As a Factor
Regarding the use of ALADIN, students displayed the patterns reported under the race variable. The two groups also differed in how they viewed the research process. Data suggest that AU students had more confidence in their understanding of the research process and UDC students were more interested in learning more about research.
Economic Background As a Factor
The author coded respondents into three categories to analyze the economic background factor: from families with an income of less than $30,000, those with an income of more than $30,000, and those with no income information. As table 12 illustrates, the three groups showed no difference in their use of information channels or their assessment of the factors that affected their selection of information channels. They showed more dif- ians provide. In addition, librarians need to develop instruction sheets or an online demonstration module that will illustrate the differences between keyword searches and subject heading searches, and will enable users to decide when a particular type of search will be most effective. To make search expansion and reduction easier, more context-specific help messages should be provided. As for classification number searches, because most users consider call numbers the addresses of items in their collection and few consider them access points, librarians can help them appreciate the retrieval power of classification numbers through instruction workshops or online instruction.
Enhanced Library Services and Instruction on Research
Data indicate that students use libraries for serious purposes. Most of them knew how to make good use of library resources and indicated that collection failure was the main reason for search failure. Librarians can address this issue by improving document delivery and stack management. Because most students appreciate the importance of research and want to conduct their own, librarians can develop courses on information management to introduce students to the research process, the variety of relevant information tools, and the skills to synthesize information from various sources.
Use of Information Technology and Race
Librarians realize that technology could widen the gap between information haves and information have-nots, and, therefore, advocate equal access for all users. Because this study found that more affluent students tend to use ALADIN more often, less affluent students would certainly benefit from librarians' advocacy for equal access. But the study also found that equal access does not lead to equal use. Despite the same access to the same information system, White students used ALADIN the most and African American students the least. Test results indicate that many factors contributed to the low use of ALADIN, and there are probably many more factors related to this phenomenon. The study identified factors related to students' use of information channels. The exact contribution March 1996 of various factors and their interaction await further investigation.
Conclusion
Although the study focused on two universities in a particular city, several findings are consistent with earlier studies and confirm librarians' opinions and views about student users. In addition, the study sheds light on the range of information channels college students use, their selection criteria, their use of an online catalog, their self-assessment of library knowledge and research, and the relationships between six f~ctors and their use of information channels. The researchers hope that these findings will encourage library administrators to develop programs and services that will facilitate undergraduate students' informationseeking, provide system designers and managers with ideas for improving information systems, and prompt administrators of higher education to address the special needs of various user groups. 
Note
